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(54) LIQUID MATERIAL VAPORIZER, SEMICONDUCTOR DEVICE AND METHOD 
OF MANUFACTURING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid 
material gasifier, in which generation of 
vaporized residue can be suppressed a 
semiconductor device having a CVD film of 
stabilized film thickness, and to provide a 
method of fabrication. 

SOLUTION: A vaporization chamber comprises a 
vaporization chamber body 20 and an upper 
cover 21 of vaporization chamber, coupled with 
a pipe 23 for introducing a liquid material into 
the vaporization chamber. In order to suppress 
transfer of heat from the vaporization chambers 
20, 21 to the material introducing pipe 23, a heat 
radiation preventer 25 is provided on outer wall 
surface of the vaporization chambers 20, 21. 
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[t#*9 i ] wm*Mm»i:imic»Mz#izm#m 

A £ ftfctflffi«tt]&)ft fctoffc U^ft* L ft 5 jSftS t . 

[i**93] tSfffiftfifeWBSjhftwWKH:. ffi^> ^y 

[1**94] SaiE«lSJ^tt< fufeJSSttl&t©^ 
^ESr^HtfJ^tCiSlte^ ^offiiEJS^AtJ: 

Bo 

tStiiimAhXrttiiZtimtti-i, f**94lc 
[f**96] ffiCMiM^aa, iWiE^ft^tfUMsf 
e^S«:^ri-5«-KJ;9«5BrlRWeife5, !**9l~ 

[1**97] SdlESffRtt-fi, ^S©Wfl»S^fiia^ 
Siifc****i-5ri:«r««i:1-5, §**96[ifE« 
©®{MS£H<tf£SlB. 

[f**98] saiE»r«rti-©tt-Kii, -fe^n>r k, Jt?y 

5 , §t*9 6 4 7c(4 7 Kffi*©«fttS^fls!g* 0 
[1**99] i«R«*#)|sf&-£tf*-*'Xi'*ft*#S 

miE^-f ^° St^ftSfc it/mifS 1 *t© Wi©'># < 

fc 1 1 o©^jf $j£&<Dmmtem* 3 %ErrT?*>4 c t 
[1**910] mm**'<i'mm#m<DttWtts m 

f^y^Fpyf^i^, ^y$>^y 
«»&atf*bSl««±«:-&tf, »*99icE*©^fr 
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[M*9ii] mm*v<*>?mnfrmn, ^*ym 

ffltS^^/^>^fimft:«©»^it©SStt©tI^fiM/j s 
5%«TT'fc5, f**99 4fc(41 OKIEf*©**^ 

B 0 

[1**912] BtHEl*r©mH© / >*< £ fcvvfjfta* 
©#»f±, e&*5<fctf/VT = ?A©/>ft< ifcvvffti* 
*£tf, 1**99 ~i 1 ov^-fn^Ctto^NlfKK 
10 Bo 

[1**9 1 3 ] ^mmmmmicmm^tzim 

SAL, tfrE^J®f4*fflv^TffllE¥SftKS±t^t:^ 

A § JtfcHUlE^Jf !(sf SrJPlB! L^k* t ft 5*Mls£ b , 
*SB©l^iim 

[1**9 1 4] B53Slr*&*«frtt« ^y ^A, * h 

ti6imSXh<s;trZ.bZ¥f®ti-6, f«*9l3!c|E«c 
30 ©¥*ftK«©»3tm 

[1**9 1 5] IWE««Amt#!P^K , ^B>f/uy ^ 
VSS:^*, ^oS5IE^^rt»©iag^ 1 0 0tK± 
3 0 0°CWT"«iJ«£tlTV^r I** 
9 1 3 1 4 IClH*©^ft:^B©${itm 

[1**916] ifgE««i: LT, h7t KB77V 

^^©^ffll-SCi^Wmtl-^ 1**91 3~ 
40 [0 0 0 1] 

[igpj©mi-sa^»] *mm, m<*mnzn.ikit 

*ft»iSK»©^IFT?ttflS^MBJt|| (Chemical Vapor 
Deposition: CVD) ^Bl-fflV^tlS t)<DXh&, 
[0 0 0 2] 

[^*©afff] is¥> r-vw^©siift, mmmij 
so ^©msfw^aiciiA/T'^^c ftais* 5 
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[Rl-kLT'b, DRAM (Dynamic Random Access Memor 

xh t) , z(Dtz&izte*vs<~>f'mm»aomm*M< 

[0 0 0 3] La>U * J r^is?ffin&MbLXZ.tl-£ 

■cfflv^ntv^Wki/yay (Sio.) -mMRffc; 
5BA,i^Tftfr*i,T^.&o ftft^iii^mwwt u 

t, $Ht^y^/K (PZT) , 

^y^vv^ygfy^yin- (PLZT) , 
^hoyf-)^ (ST) , ^?>ms<}) VM. (BT) , 
f^yi^U^Xhpyf^A ( (Ba, Sr) Ti 
O, :«T, BSTtHf) ft^, ttz&mmtL 
(Pt) . /l/f=9A (Ru) fcJ?]P#*;|ftWS 

[0 0 0 4] r-KboasWlW^J:^*^©* 

left, !IJI4it©«j^©W^| 9tti!|&4cvD 

»flHWfe**1-S«CR«s#fi LfcV ^ £ #* £ ft MS £ 

[0005] coj;54*tjaTK:*JV^-c, «9l#P>ttt* 
*<0@ft;J^I4S:r l-7th'P77> (CH.O: 6U\ 
THFtH-f) fcV^5*WftWltitWi-Sri:fcJ:o't 

mW-7-2 6 8 6 3 4 4J4M8) 0 La>U r. (DIS§U|s|-£ S 
i 0 2 SIf^ffl^i: - ©^*a^fc5«^^fflCVD^ 

**»»e>it4*»ofc. 36W#e>Ht, saws*** 

CVDgf^^lCitLf; W8-186 10 3 

o 

[0 0 0 6] 0 8fi, !RfW¥8- 1 8 6 1 0 3^«(C 
* £ftfcmm4Mtfft&l CVDgfWl 

gfitt, ttftRqsMKft&Bl 01i, «#:J^I4SSI1 0 
2-105^ iPJEf 1 0 6 t , «frJS^^$Wf+ 1 

0 7~i 1 ot, ^+yr^Mf 1 lit, 

T*^i5{tS©Jffl]ft 1 1 2 t , gftt 1 1 3 t , 
*&f 1 1 4 t, J^W^^iijIt 1 1 5 t, IftiSffiqJRt 
1 16i, £££1 1 7 fc, S«t-^118i5: 

[0 0 0 7] 4 o©^ff^4WSff 102-105 

fi, ipffiti 0 6£«tt3*i, a^oKftcjg^Mfflift 

10 7-11 0©#*£r^LTgJiKtf 1 1 3ICg^$H 

tv^o :©Sftf ii3l:ii. y 7#*{fcj&f 1 
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1 ik*+yT#*aiEftiw«in-i 1 2^^lts^$^ 

[0 0 0 8] 1 1 3 i±, «ftJf^^t:gB 1 0 1 

ojs^sf^t&t 1 2 3icmmztix^z> 0 mmMmm 
mi 0 1 ss^i 1 7fflj-Mt/5j^»7y^iiKif 

1 1 5&&tit$tlX^5<, 1 7fl!l^$£tf 

zxsicmitmm&w 1 1 4ase*3;K/cv5o c«® 

1 1 6£, ®ft#J«^f 1 1 4SrapfRi-5fc»o»flfc 

10 -^tasffiii$^Tv^. 

[0009] Rfcm 1 1 7 rttii. *m#mm 119* 

AP^ • f*»1-5fcfe©Stet-^ 1 1 8#ft#§;h.T^ 

[0010] »ct:t*©»^kcvD8iol^i;o 
^Tiftpj-f-?> 0 3-+ y 7 y rtfxSftSSWtf 
1 1 2 tc i vmrnzmM snoopy r 1 

1 la^^tl 1 3I:7p-^T^5 0 

bs^s 102-10 5 fo<r>mm®&imM 106^ 

^JPi±$ti«^f^*$lJ«lff 107~110ia« 

20 MffiSftx^Sti 1 3 tlx ^fWKJsHiMfcge 
Bl 0 lft<^qmZtiZ e 

[0011] jRflcfis^^^ii 1 0 1 puzmmztiizwi 
»mm, mfcmfmmwi 0 lfrxsutztiz, z 

1 6X«$ti/'cISW^^ttl^l : l 1 5f*)£iloTaS 
^1 1 7ft~-«|S£;ft,5 0 ^ ©]£)&#* figlS^l 1 7 

f*iT\ iftlMfi 1 4a^^$tv5Kft^j£Rjj; 

L, Sffit-* 1 1 8T«£tifc^fft:2«l 1 9± 
30 [0012] ft*i, ftfflGiiffl-$& 1 0 2-1 0 5 lili^T 
So SJS^ 1 1 7 rtl±0 2 %m%, l±tl 1 3 3 - 1 3 3 

opasstj^ t-^K5tias»i4 oo~e oot; 

[0 0 13] 

CVD8«SrfflVNTKR«*«IK»AmWlftfft«U-C 

fc £>T u t s s *^igas -e # ft ^ as h 6 z t &t> a > 
o/c„ hk, /*fl«^i'Mfta5¥^s« (>7^^) ±- 

h-otz 0 

[0014] ^d>wM^mm%him^Ltctz^, m 
fcmmimwi 0 1 \c#^xmftmm*t>vitiiirz>G 

i/^ctas^ofc sit, mzm^xzoztzMtfa 

[0015] m 9 fi, !**©«^^ftSS©tt^^ 

50 M^isft 1 0 1 h:, ^ts** 1 2 0 1 , «ft§§±^ 1 
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2 1 JSI^AW 1 2 3 k Z 

«*.T^6. 2 0 t55^«±ai 2 1 kit 

1 2 2^a3i*n-CV^5o 2 1 irttMftf" 

5. ^©M^tbP^tlSW^^^t 1 15tOi 

Hi'diiStMt-^ i i 6^kiis^tv^5„ 
[0016] $Wk§§#ft 1 2 0 1$£Xf$5.{k$&hm. 1 2 1 
StSidW^t^!), fc^xfiT^?-'?^ (A 

i) (cu) &ir©«fcatt©rtvv&a«fc!3j&*$ 

*VC^5. *fclii$HWMf 1 2 3tC»4PTFE 
bti, ffi&tfxtfi&'g 1 1 5 teller yi^^wWffl 
[0017] £© J; 5 J5c*flEJSJ|^5^fll 1 o 1 fcfci^ 

Ti±, imt 1 2 somma^m^wPn^^-YVT 
*WSi»ttftft*ort«t«fii-«. rot 

1 2 OfcJ:imft§§_k^l 2 ltioy Kb-* 12 21: 

[0018] L^t, 2 0*Jit/^bSS± 

©> SMfcg&±Sl 2 1 £^$Jlfcfftttt£f l 2 3iC 

^^©fi^e^igjistt^ti 2 3©jaa^±#i-5 0 

*©#£*, JSW^tl 2 3©rt^tCfc^T?KfrJ^W© 
g^Wi^ft-f SIS, «#I)imK»#LT^fc8«i L 

x(DGm&mit&®><D-msfa%m%i i g 1 2 3©^^^ 

Sfti: LTWttiL-CLJ^Jf-a-^foSo flrfij LfcC VD 
K©«»-C*>«*«MI:^« OUT, *flaWti:^5) 
(4, ^^©rtg^Wi^ff 1 2 3©rt«t*«i-5 

7 ~ k £fe LXmWfZ &xkZ>Lkif?%t£<t£<0, C 

[0019] «^©rts*irtjiaLfc«{k» 
<ksuip»»i^#iii$*i, s^i 1 7-iffl#-r5 

#£-&fc5„ £©«fc5fttt£\ ^b^jl^SiSSi 1 7 
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C VDSiSrffl^fcrVW *0lbftsF&©g0 t *3 £ k 
[0 0 2 0] ±IE©J:5fcCVD{giI*£»IWffi 

as^s tv^ So -©/eft, &#&mk 

10 [0021] zmz., *^pj©-© g ftjj, ^.imm. 

[0 0 2 2] £fc*:5IW©ffi©B#JHu IRW©£3£Lfc 
c v dj»* *ri-« sNMBSE* «t * ©Mii*fe£*tt 

[0 0 2 3] 

IKJHS:»ft-r5fc»©¥ai *5SM©«ft:DS^I:K 

mix Gm&mn*&m&mzttmKBmi*.fc 

20 aiiW^Si: «r-B»^.-CV^So WfW^tfl, 
[0 0 2 4] *38M©JKftW5|sH5ftiKil-efi, 

£<t d M^^jswy&f ^©n©e*3 19 tmm $ n 

Sfcfc, JSWW^f ©iaflf±#Srfll^5£i:iS-C#5„ 

30 LTW#&jR^»©-<fi5^ii#i Lxmm-tz £ t a 

[0025] mi-J; <0 , ^t«a^^ft^rtS©fi« 

[0 0 2 6] ^b^dS^tLT^iC^t 
ix5Ci:S:K±T7#5fc», &»**tt©)^Sr#5 £ k 

[0027] mmmmk&fHm&&zi&T£ 

40 -fr5£t*l»lhT'#5fc*, aft«S©*a»rj;5S« 

[0 0 2 8] ±E©«frJSJ(sfSi;ftSHIt-*3^Tff4 L < 
J: 5 t3R»«*©fi^«-K«t t) J&ifRJScWBSihffcT?*) 
[0029] ^©fiJScitBSjhflslcit), ^k^^gjiffi 

50 [0 0 3 0] ±f2©«ft:J^^fkg*!'fc^TffS L < 
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[0031] ztib<Dttmmmin5zt{c£t), m 

[0 0 3 2] ±SB©»SftcJS)|sH5^iBllllC*J^-Cft4L.< 

K£9ft3!RBRM&±#-i?ifc3<, 10 
[0 0 3 3] CO»KiR|»JhflctJ;f3, 5M©^lt* 

[0 0 3 4] ±ffi©*ft:IS^{fc:Sfllt*JV>-C»* L< 

[0035] ztibotimmiRZInZzklcj:*) , & 

-f-5Ci^T'#3 0 20 
[0 0 3 6] ±ffi©»j#:JSi(sm^lll'*5V^-C»*U< 

[0037] z<DMmmc£<9, &<tm*bm'$ffli&t 

[0 0 3 8] ±l2©^S#:]lJ|6f^ft^BICfcV^-C»iL< 

LX^Z> 0 30 
[0 0 3 9] rftie J; 19 . ^fc^ibKWtlSf ^©$1 

[0040] JlE©^Rft:®^^bg^l^c*5v^T^i^* t< 

tl6 1 a^±i (9 ftoTV^o 

[0041] ^ixfjotfw^a^s^sctti'j, if 

[0042] *mm<n*m&mwix 40 
t!* j r'*i/9tim*.m&&m&ats 1 *f©s«T»A,T 

1 t t> 1 o©flij?$stt©fi?piiM^ 

3 T-efc 5 £ i i i" 5 % © t? *> 5 o 
[0 0 4 3] *»HoiN»fl^a-ett, fllJ¥££tt©ff 

(4 * ir 9 mmwm & w-r 5 # » <b *i 5 „ 
[0044] mm&fe&vMmmm tn, 
* j r'<i'9&mfoj§i>L<\t*\/<'>9nM(oft:mzm 
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^©iffl£ffi©¥#Hit CWtt) *3lv\fcffi («£) 

Srst-fSt, r© s l4WT©5tJ; 9**ibti<5o 
[0 0 4 5] 

[fell ^_ 

S = V(l/n)Z(Xi-x) 2 ...<i) 

Xj :fltttt 
x 

[0 0 4 6] ±IE©^ft:gglC*5V^»$U<tt, * 

\>^s9mwm<n>wm$.. Wc9v9>^, i L 9>&i> 

^hn^^i^ f-?>^y ^fcio^yg^y 

[0 0 4 7] Cftf>©#ftd>ibajRi-5£ifc:J;?>, ffi 

[0 0 4 8] ±IB©^ft:^B{c*JV^T»iL<l±, * 

v^ayK^^y^&it^^g^y >>A^ hpy 
f!>A0 1*£t±4t*, *-^^fSSfrl©#I$it 
©££tt©ff 5 %«K*fe5 0 

[0 0 4 9] C^iCj;9, Lfc*-\-A?s^ 

[0050] r r -e, rii^itrog^tt^ff pfigj t 
i± , * ^ ^ © ftit t a tf ix fca»«@T t *5 

*>t), -hIES (1) kmmvX.X'OiittbbtlZo 
[0 0 5 1] ±IE©^^filC*3V^T»4L<tt > 1 

[0 0 5 2] CftkwtfMdsgtfftS^itcj;*), Sffi 

Pfl ICR * ti5 ^° > ^ * 5 r t 

[0053] *%w<D¥mftmmommj>mte, ^m<t 
^m^x^tLxmtmnkir?>xmk, ftmz*m# 
mmm^x*m&m.tiz{\:¥fs.fti£&mc± 9 

;^y9 WM& £Xf*v<i/9 Vs&fcm<D'pt£ < k h v >T 
ftfrZfm-rZTMk SrflfxTV^o ^©f«ft:J5f4^ft 
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[0054] *»Ho j N»*«s*«>*Jt*jfe-eit, $ft 

ft*£^5¥*ftgeil«:»ig1-5 C & frX'Z b 0 

[0055] hm<D*m#mw<nmmiTmz.i5^xttiz 
t<ii, ^m^mmmt, ^y?A (Bai . 

(Sr) , f-^y (Ti) , ^a = !)i« (Z 
r) , ffi (Cu) , T/VSI-^A (Al) , (N 
b) , 6# (Pt) Joi^/Vr = ^A (R U ) 4<9&3 10 

[0 0 5 6] rtUc4<3, ft:^ftitaijSfetJ:t)«R« 
WSJ: 9 *5* + ^ , v'^R«flcat U< l4&«*ffi-4 

[0 0 5 7] ±IB©^^g©|Sit^|;joV>T»* 
L < #»&JMSft;iS tf^ p -Y /V p« * y £ (DP 
M) Sr^, i»oJ|ft3WloijtiSi o 0°CW_b3 o 
o 0 Cti.T(-$iJ«^^-CV^?. 0 

[0 0 5 8] Ztl\CX 9 , &ftim©$Mfc«H±*&#l£ 

±E0¥*#8tt©Sii;frfeK*J^ 20 
T»4 L<(4, jgfiti: LT, t h 7 t Ko7 7yiJ±(; 
^f-^P o7^r7ir h*- h (HFA: CFjCOC 
HCOCFi) «'>4<Hlo^fffl^5„ 

[0 0 5 9] rftdicfK «ftiSW©$Mfc;«H4*a$fi 

[0 0 6 0] 

[oo6i] mmnj&m 1 ) niu, *«w©nj6<o 

©S«^CVDS«f4, *llJfec^li©«ftJ®SMft 
Silt, **WM**»2~ 5 t . >WEff 6 t , JRfl:® 
«*$IJ#Pf+ 7~10i, ^-Y U Ttf^ftl&f x x t 

y 7#xmmmm\ nt, $Kt nt, 
«at 1 4 1 , mntf*W£<t i5t, tt%f apft t - 

* 1 6 t , SJS^ 17t, fc 1 8 i £3£l^W L 

[0 0 6 2] j&ftJg^Sg 2 ~ 5 (4, /Vl^7'^^ 

LTJPlEte \zmm£tlX&<9 , ^o^^'t^ftl^S} 40 
Sic*««fr 7 ~ 1 Offl#*^LtSgf 1 3ICg$S£ 
iXX^Zo £tz*v !)7^ftj&f 1 1 t*ty7^ 

2%ftLxmm ! £i 3{z&m£tix^^ 0 

[0 0 6 3] B S TJR&fi8fltt-5#£\ 
2, 3, 4C0#^(C|4, iWt'fcSBa (DPM) 
2 , Sr (DPM) 2 , TiO (DPM) 2 ©#*£:TH 

[0 0 6 4] ms& 1 3 (4, ^ft^f^ft^S 1 nwM 

iWMf 2 3K»«i**VC^$. IW^Ml 5(4, 50 
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*ft!iS^fcSlll£88tt£ft. a»o£jfc£i 7flMB£ 
l/Tl^S. SfcKfldHfltttt 1 4 1 7flMBEtf 

t-?i6 iwnztixts <9 , SMJttist 1 4 wjejB 

t~ WPflt-^IEE£;txT^-5o 
[0 0 6 5] SJS^l 7F*)tC)4, ±£gftS«l 9 
• Mt5fcftO|fit-^ 1 8&imZtlX^Zo 
[0 0 6 6] ftfc, *3l*^ffi5COKftj®^fcS» 1 

rnxhz* ®2*&mLx. mttmnwmm it*, ^ 

2 0 t , £Mfc;3§±SE 2 1 t . Pj-Kt-^2 2 
i > 2 3t, $;ftWB£±ft 2 5 £ L 

[0 0 6 7] $HIJSJ:£ 2 1 (4, 5tfk»#f*: 2 0 ±(C^ 

£*tT^5„ ci y Kt-^ 2 2(4, ft;^^Pf|-e#5 

4 5 t^fcf§;£ft 2 o £ 2 1 t 

*i%x^z c js^«^t2 3(4, mm-nz%.ik£\Hic 
m&i-z,i><axib*) , %um±.m2 uzffltzhx^ 

[0068] ftfe, ^ft:^tbPicf4, «^rt-e^k$ 
[0069] mnztpjitfo 2 5 (4, mk^vw-mmmi' 

WitfbtlX&<9, ^oMi*«t5^t»ft2 0 
*JJ;W^fc;»±*2 l 4 <0 tf!:ScW©fi^WK4 5 * 

[0 0 7 0] f\^WK±«: 2 5 14, AffWiCI4«;ft^* 
ft 2 0 S3 4 tfSMIS«±lE 2 1 Wfi^W^W 0 . 1 {SWT 

■So 

[0 0 7 1 ] ±|B© rfiStW*j t(4, feStfiScOMft 
[0 0 7 2] ^k§gftft2 0H£Xf%{k&.k£2 114, 

fct^.tfr/p$=^A, m, *fc{4i^e,wift^*<D*t 

Wl&f2 3(4, fcittfPTFE, *!l >f 5 K*lf «t 9 

[0 0 7 3] ftH*©^^(7)ffiftJ5^^S* 1 

[0 0 7 4] HI Sr#,BS, LT, «EftJS^« 2 ~ 3 rtco 
B a , S r , T i ^J®W, teitK*» 5 nnfflSkftlR 

&. ! §6frb<DtfxX'MJ££iixmii£ixZ> <1 WliiZtitz 
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m#m®& x vmmimwmmmtm 7 ~ 1 2 \a *> # 

CDffiiKf 1 3 C|±, * + V Tlfxffimmn 1 2 C X <9 

mmmwzitft** y r#*#*+y r^«t 1 1 

ttr©*+yr^t#*?*T,TSN*ff 1 3 ^gTiKfflJp: 

[0 0 7 5] IH 2 £#1 LT, ^ftS 20, 2 1 (1, p 
s/ 2{Cj;f3 fcix.il 1 0 0t:a_k3 0 0t;£l 

T©Mg[C^J6Jpfi§ix-CV^?> 0 CCfcfc, ^ft^2 10 

o, 2 irtiiit«ic«tt)«ASnt«ftJSJ|EHa, fcfls£ 

JSft TO*'*) (1, a^fflPA»P)JS^^(*Bltf 1 

[oo7 6] miz&mvx, mtm^b win intern 

a»l 5^iiCTS^l 7ft~i:«|£$ft5 0 SJS^ 
1 7rtfctti|i&$*WtIS)ft#*W:, SIMW&tl 4^1 

J: 5JP«l$ixfc^*S*l 9±ICPK)^ ^rtUcl 20 
UBSTjRdS^flcSSl 9±I^JRS^5„ 
[0 0 7 7] 1 7 l*)tl/t i X.(1*0 2 %-m%. Bit) 

133~1330PaSgi$it, S«t-^18fflg 

^jaS»4 0 0lC~6 0 0t;i:S^5o JS^roi^ 

3 n m/m i n U&XBtW- 3 0 n m, (B a 

+ Sr)/Ti=l. omv^BSTJKW^JK^fi 1 *^ 

[0 0 7 8] ^HJfeWJf^cO^^l^kgB-t-il, % 

\m*fo2 o&£x}%\mhm.2 1 ©a-gaffifcHMsit 30 

SMb»-t3S2 lii»e J ©«tt«ti5JS(^>&1P2 sou 

Wft^f 2 3 ©jfigjii&tefcl© 2 0 o < Cjfiia*»p>4 o~ 

5 0t:i::4-<M£TLfc. rttt«fct), ^bSrt«T©SS 

BSTK*lWiLfc«^, «©iISiftCVDlf-? 
j©j|isio%ft)ofc©l^U > ^MMoftmom 40 

C VDlg-i?li^0ti5 3 %£iT(C* $ ft 

fc„ £/c, B S TflfcOli/jJcJt (Ba + Sr) /TiOg 

[0 0 7 9] frj3, ±IB<0)g|ff^^tt©»*ii3l<Ttt, 
BST©Mfcf, K-fb^^^/K PZT, PLZT, 
ST, BT4 t'O^it*^, 6&, tVy-^^fi 

&X%tz c *I/5)cit©S^ttWlI*iiMa(CO^T 
(1, BST<D^&ib1\ PZT, PLZT IC.-jV'T t iSl 50 
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*i:5 %^Tic£ fSfeS-t-S w fc ^T"# tz a 

[0080] &tc, kt&<D&m$:mxmbtitz¥m»£ 

[0 0 8 1 ] EI3£;J:t/0 4£#l$LT, 7x/M9l: 

1 9 a ^iBB^ftTV^ cco^^/n l 9(1. cco^y 
i/v>ry4 yi 9 bCi&oty-f v^Sft-SCiicJ: 
0> Wk<0^yf\ 9 alC^#J$tl5o 
[0 0 8 2] I34£#!$LT, :©fy/19 a 

^^^yt/WiMOS (Metal Oxide Semiconductor) 
5 5 t^r-t/N->^6 1 tfrbtiZ 1 

^5 5(1, ^SS5 1©7^-;UFlftll:iot 

[0 0 8 3] 1-7^^^5 511, l?tt©y— 
■4 5 2 t , toiMoy-VFW Vffl$5 2 

fc^- hm«l5 4 LTV^„ 
[0 0 8 4] 3r-\r^S^6 1(1, ;©MOS YyV'yTs 

t, ^tt^rtttf l^©tS5 8*d1I>'6 0 ir^^LXV^ 

•So 

[0 0 8 5]TSBttS (^M^-i>/-K) SSfclt) 5 

(1, tzt7il$£l&&£Xf^7-=-vJ±(D^f£< t b^-Ttl 
^9!feot^5o ^fc^-Y^v^fSmfc/lS 9(1, fc 
titfifc^y^/K PZT, PLZT, ST, BT, 
B ST/£t*± t) 4oTV^. 

[0 0 8 6] T§B**5 8, H^gi(|:l5 9*J 
£Xf.k$mm6 0©'>*< ir^V^-fixWl, 0lte«fct/ 
H2CO)§«^CVDg»lCj; ipj*fli$^fct«-cfc 
-5 0 

[0 0 8 7] Hl33J;tJ K H20»*ftftcvD8W^J: 
5j*lRSixyi:#^^tt, T«Sii«5 8t*t^»t 
ftJis 9 t±ffl««6 o 4:©#^oaWS3ett©**<B 
(afittfs 3 %EiT"C&5o Sfc^ + ^v^^ltttfM 5 
9^BST, PZT S PLZW>4< ttV^Ttia^J: 
D ftotl^I^fcot, Bll*5J;t/Bl2^?R5t^ 

^19aflW±ffitI¥Iilt tg^lodfy^l 

[0088] mm<Dwm2) mstt, ^mm^m<D 



13 

«5J:5t«!aiRI»ihfl:2 6iS]5t#Jte ) ixTV^5o ^© 
&5RiRBSltft:2 6 tt, J^f^f 2 3 J: U fcfRKJR*© 
ftv^KJ:9 4o-c*i9, ^ft^icii^tt^f 2 3© 
fl«JK$s© 0 . 1 ft 6lT0fl&5SiR*&*r-t-3#K«fc 9 * 
otV^„ ^©f^i&gfrltft^ 6»4, fci^tf, 

ffift©ifc^©#K^e>&oTv^5 0 -hie© rfip^nx 

[0 0 8 9] ftfc, Cfti^©t#fij<;('o^TI±, ±.mt 

[oo9o] tLizz.amttm&*M&m 1 im*.it&m 

fS.it C V D igtt©S;&(cov >T t> El 1 icm l tzm^ k m 

(D-m^-o^^xkm 3 ioxxim 4 Ltcmteomm 1 

©#$ i 15 f£^]C 
[0 0 9 1 ] *HJfe©^ffiT-(±, Jg^ttl&f 2 3 ©fl-fl 

C©«UXKlkft:2 614, ^HSS*flc2 0 *i J: tfftflsS 

nm& < g2 311, ^ftg£*ft:2 0j3«fc^bSS±^2 1 
fl>e>©ffc£gft*t<&t>> JK¥KR&W2 3©ia5_b#?-£ 

»IJ-T5C t^tet*ofc 0 *#W(C|4JJi>W^t 2 

3 ©*&£#&*© 2 0 o < Ci£ia^e.4 o~5 cci^-c 
fiTt/i, CixlC4 9, ^t^rt»-e©«{k»jt«4* 

(cft±Lfc 0 fcixtf, ffiSSm««fl©BSTflISr)3Sc3S 
Lfc#£\ ft*©cvD»*-c»±«:WlkS*o»iR^IBt 
l^*Jtt5JBIffS*tt©«!l!HHIIa ©ffiis 1 0%T-fco/-c 
©l'#LT, #fS160^1»0»«fcflSCVDiK1lTI«: 
<Offi^3%£JlT{C*-e8feiPS^fc. *fc, BSTWI 
jt&J* ( B a + S r ) /Ti ©££tt©«JMIi£ a 

[0 0 9 2] *fc±EI8S^£tt©iI*<liiaU:o^T 
f4, BSTCWtf, mtfy?^. PZT, PLZ 
T, ST, BTfc£©«IHt*#3|&K\ /Vr->) 
A* ifOAJWmtoV^T t Ir]*^ 3 %£ATti* 
1"3 £fc, »^tb©SStt©fIMSa 

lCoV^-Ci4, B STW^&kf PZT, PLZTI:o^ 

■c t mm c 5 %a t c 4 -cefeart- 5 c t fc 0 
[0093] mM<DMM3) M6\x #3§^©njfe© 

mmmxhZo ej6£#8slt, ^mmomm^mm 
n^itrnm 1 ^m^t 2 3 t$wfcs§_t3s 2 1 1 © 

Wttt»*-5WHIMt2 7ftWLTV^5. C©ffii^2 7 
ft, fl^L« 3 0^LT, HS&C2 91^4 ij^^± 
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^2 1 i-H^S^TV^o 

[0094] wimi 2 7 », ^imhm 2 lit) tuse 
2it-± i^wta****: 2 0 ©f^ s© 0 . 1 mujo 

■£>> ->y 3>=fAS/cf±ctit©ffi*©|l-g-fr©WKJ; 
[0095] ft**, ;:ft^©«/&i£o^Tf4±i£L-fc 

10 HJS©^1 ©«^ciiS[J^)i:T*fo5/cfc, 

[0 0 9 6] 4/c±fE©j«i*Jll4^ft^fi 1 fcffl^fc* 

iK^kc vD^g©*^{cov^t)ia 1 ic^-mus©^ 

0 3 & 4 t>*m 4 t^-t sii6©^ffi 1 <DMf& t mm ex* 
[0097] jf%mmmx\x wmw&<% 2 3 t%it 

20 Kfc-^2 2-CAPfi$tl/fc^b§g*ft:2 0*Jj: 

&%.it&±.m 2 1 A»fe<oflMsHiw&« 2 3 ^<Df£&mzm 
m+sz it. zmzx<o, mm*i& t g2 3©i& 

tztx.\5, ^mmmmmxh6B sTJ8£$j»L.fc# 

-8-, t**©*«^CVDKST?ttSfeWtta«©ai*^ 
flilCfc(t5fli^S^tt©fIif^a ©jt^ 1 0%^-fco 
fc©IC*tLT, *«©JF^©^«^CVDSS-T?I± 
30 -t©ft^3%WT(^4X'2fe#$^fc 0 *fc, BSTl© 
»fi8Jt (B a + S r ) /Ti ©^^tt©fl*fig a 

[0 0 9 8] *fc, ^IJlS^tt©^IjtfiMa(COV^T 
ft, BST©^4?jf, H^^V^/K PZT, PLZ 
T, ST, BT*i?©ffiH«S|StJ15K», /l'f=') 

-t-5^ir^x-§/c 0 *fcfi^it©^fett©IIitiiMaic 
OV^T^±, BSTWVitf, PZT, PLZT(CoV> 
T t 5 %ElTt'£ -cafeS-f?) C t 
40 [0 0 9 9] (HJiS©^ffi4) El 714, #3gW©Hte© 

»EElT*fc5o EI7^#,B?,L.-C, *Hffi©^l[rfc-Vx-C 

i±, j^»tti&f 2 3 tmmhm.2 ltom^ntiz 
mmm>£mmmz% lx& v , tc t^mmm 2 7 a 

fcit/2 7 b©2fifl|jt^P 3 ^o-C^5 <J ir«iS2 7a 
l4B/£frC2 9 a iCi t)^kS±^2 1 (cH^$ti-Cfc 
"5, t9ffiS2 7 btiff;Ug3 0^fCH!tfei:2 9 b 
l^J: l 9irfiii2 7 afcBSiSfttva. 
[0 10 0] ^fcC©if^l2 7 a, 2 7 b 14, ^k§§ 
50 il2Ut) tfie^S©f£V^KJ: 9 ft'oT* U , * 
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5„ :©Sfii2 7a > 2 7 b ttfcix.lit/VB'f h\ 
[0 10 1] ftfc\ CftJ^©*$!::o^T!4g|6(;:^ 

[0102] itz^mmommomt^mm^itmm^m 
^tzmm&ikcvDmmommzi^xim 1 ic^-t-n 
asroj^ffi 1 nmfot mm cxh v , cco^w^tc v 

Dg«tc J: "9 Slit $ *ufc¥»#8*©-M««jE&fco^ 
T f4@ 3 te 4 tfH 4 \'^-f%M<DWM 1 ©«$ t IS BT ^ 

[0103] *hi6©^iib^*5v>tb:. mmm^mm 

it (fct^tfrs*ig) 1:11-5 cti;: ±9, ^k«±3S 
2 llc@^$tvfcH!£fcC2 9 a^? 3 ©«iiS*tl-«tSJS 
SttlSt 2 3 W?fiS±#*«lSlJ-f-5 r t ^pjfg i ft o 

S-CT^s >9 « $JlM©^k^ftT©^k?SS^±W£ 

nt imt2 3©tas^2oot: 

affiant 2 0-3 O^W-^/HCt-CHSTL/Ca mia 

(4, ^itfiStfeS B S TKr^ILfci^-, ft* 
©?£$laf k c v d Kll-ptt«:StS:a«o5i«j*J»li*i it 

5Kffs^tt©a{*fii^ff om s 1 o%T'fcofc©ic*f 

L-T, *HJS©^©^^[:cvD^K-ei±^©ft^ 

3%«Tfc*-cefciFi**lfc. BSTJH©ffi$it 
(B a + S r ) /T i ©S^tt©tI*ilM a #ft*© 1 

[0 10 4] (Sg^ir^^/Njr^iijjg-f-^^ft 

[0 10 5] *fdKJ?££tt©lIi£<f5Malro^-a4, 

BST©#-ft&1\ BWfc^V^/K PZT, PLZT, 
ST, BTftif©il5^«*lt)|sf^ ,v-r-t,Kti 

t'oikmnnic^^xkmrnic 3%jeiTi-i-5- t^-t? 

£fc 0 t/clMit©^tt©S*fiMat^OV>TI4, B 
ST©^ftfe1\ PZT, P L Z T |£oV>T IHIKc 5 
%£1T * 5 C t #-C £ fc. 

[0 10 6] ftfc\ ±|E#5Ufe©JgffilC*3lt5BSTl0S 

Tflg©J]!IJf:t'o^-Ci4:ty 7°yy h U ICtoT^i^ 
i2 5mm£|&< ->^/Ngrt4 9 ^{CoV^TffiiJSSrff ft 

[0107] ftib\ &%MnKm\^m%^wmw<D 
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[0 10 8] 4fcW8teJR«fttt, DPMK^^tf^t 

[0109] ft*>\ HJg©^f§ 1 ~ 4 ©IMKlt* 2 
5, flKiKI»±ft2 6, \SiWM2 7fc4t> > #Mti£©|0r 
10 ^2 7 3 , 2 7 btejgfijjfi^-g-fr^Tk 

[0 110] ^0M^§iX7c|iffi©^ffi(4+-<-C©^T' 

WBxh^xMmft%b<Dx&ft^k%z-t>ti6'<%x- 
hi,o *mm<oi&mi*-kse.Litmwx'teti:< xmm# 

©f5Blc4oT*£tu #W»*©^Ht^©3tftfc 
£t;$5Hrt-e©-f-<T©^K^^ns^t^0§ti 

[0111] 

[iswosb*] *%w<nm&w.n%.ikmwx*ft y mm^ 

tim±xz& 0 ^t<o, %i\mk<D%*_zm\-f%z. 

[0112] rftiaj, ^fk?s?f;^k^i*)it©?fiS 
sra^ks-tts r t %P5±x% rtataswagftic 

[0 113] £fc, $5^»«^ft«5t LTflS^lcSiA* 
ir^HSihT'^ 5 fc», a#ft#tt©flISr#5Ci 
30 as-CtSo 

[0 114] Sfc, ft{k«Sii^{k^rtffitaS*l£TS 
*5CtS:R5lk-e#5fc«> N «{k»«© frfll ± 5 

[0115] h&<Dm#mn%.<mm\'}i^xmL< 
(^>ft< fctaauttnx ^o^k^w^gB^j; <5 4>im 

aMt*©te^*mj: D ft5fi*MK±ft:Tfe2> 0 C©fi 
^WI^Jkft:icJ;"9, ^k^^S*ffid^l»©S!tW^W± 
40 Stv5fc», ^©^WiiiS^ttl&tWJDfi^ai^J-t- 

[0116] hm<n®#mn%.<kBwt\z&^x&t.L< 

it, f»»*rKitflc©«-Ktt, ffi^, *msk, «»t> 
r 7 d yfc i 05*ffi*Hfk ± <o ft5» J: D 31 

l«Jil±J;i9ftoTV^S 0 C^^©W^Ji^§ 
^SCtlcJ;^, a^J: t) t*Mft*fB6ikft©»*fcW* 

[0 117] ±fE©^frJS^^k^S{'*5V%T»*L< 
(4, Wiffl^Stt, W!|6Hfc»*©*H*ifi*R9Htr.fc3 
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[0 1 18] ±B©*flW*Witfla»ti3V^T#*L< 
f4, ^KUXBSitft©^^ r/U5-^A, m, ~v*r 

«^fcl-5^t^-e#5o io 

[0 119] J:|E©*#iCHftfla»t*V^-C#*U< 
(4, »$|J3M§:(4, fcfls*l:W|sKW&tfi:©mERrtf, 

5»fl»«"C*)5o C©«r»«-|c«tU, $5ftS*^JS^ 
[0 12 0] ±BO*#WWftflS6*K33V^-Cff4L< 

fct>*)%mmi-zmjj&fa±.L. mm&t ©anas** 20 

[0121] JlfBcowft:Jg^bSBlc^^^^T^!f4 L< 
7 y * =U»& J: o= y 3 y =r k x <o f£ zmi. t» 5114 
5 dirt «t9, ^kS«ttJt»f3Rtt©3»e*SSrfi<-t- 
[0122] #^©^Sftg«-m, JjgiP^tt©*! 

[0123] JbfB©^#:^Blr*JV^T»4 L < (4, * 

^->^st*«i©*tfrf±, m<k?y?/^ f-tvtki? 

^■Az-CV^o C*t£©#«;&S8iR$*t3C iS 

[0 12 4] ±fE©^^g{C*3V^-C^L<(4, * 
-Y^v^KWfWf f4, f^yft^ayife, 
i?/i<=i y&y y&jsxxpf-f ttk^Yuy 40 

[0 1 2 5] hm<o*m#mmcis^xtt-£L<\x 1 
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[0126] **M©^^»©Mit^feT-f4, 811? 

[0 12 7] _hfS©^ffga©^5t^iCfc^T»4 

^fcitf/Vr-^AJ; t) &5lf/Mbjli4ft5 1 aW-h£ 

Wfl- «fc 5 ft § * + a? f * t> L < (4#M Sr^tf 

*t^'-y^II5rMt5 C i ^-Ct 5o 
[0 12 8] ±iE©¥£#S*©»it#ifcl£;^T#4 
L < (4, f|4l^*s 5? tf/< uy/u/? ym%$^ 
fr-oM.fc£foM<DM.&& 1 0 0°CJS1±3 0 0°CWT(-SJ 

[0 12 9] ±iE©^fls^fll©»ii^feli*5V^»4 

7PP7^7t h^- h©'>&< fcfc lo^ftfflStl 
5 0 CW'J:<9, ffiffif^©Mft#i4£il#i-f5^t 

[0E©W&tft?J!] 

[gii] *%w<Dmm<DMmi\z&ttzmftmm%<k 
mw<vmj$zmmm^-tmmmxhz, 0 

[03] Hi©*jSU{bcvDSjlSrfflv^»iit$*t 
fc¥3f»S«©!/*^ffi*^H-e*)5. 

[04] *^BJ©»g©^ffill'fc(j-5^IS^ft 
*ffK«©*fi!iSr*-f-«»WriiiBlt?ifc5. 

[05] *%w<vmm<DMm2ic]$tfzm#;mmj« l ik 
mw<»Mi$.zmmm^tMm®xhz> 0 

s«©*^^»wi^*-fifffi0T-fo?>o 

[0 7] **W©H16©^ffi4li*JJtSfRfl:JSJ(sW5^ 
K»©«^SrWWli*-t-»ffi0Tfe5„ 
[0 8] ^*©«frJS^jkga*«x./c^»liC 

VDS«©«^S:««FWt^1-«a0-e*>5o 
[0 9] ^*©«ft:^4^gK©«^^»W(c^ 

-f-WTffi0-Cfo?>o 
[^©IftPJ] 

1 ^kS*, 2 0 2 1 ^ft 

«±* N 2 2 PyKt-7, 2 3 J5l4tt*&t, 2 5 
2 6 fRKJRK±ft, 2 7 WrJRtf, 2 

7a, 27b wmm. 
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(51) Int. ci. 7 »su!a* 

HO 1 L 27/108 
21/8242 

)(DSC« = FftBaKAOrtrTB2#3# = 

(72)38W# SSJH M 

*M«1 1 ^ffiE^^rt-TB2S3^ H 



F I t**-V 
HO 1 L 27/10 6 5 1 



F^-A(##) 4G075 AA24 BC04 BD14 

4K030 AMI CA04 CA12 EA01 EA03 

KA14 KA46 

5F045 AB31 AC07 AD08 DC63 DP03 

EE02 EF05 

5F083 AD21 AD48 FR02 JA13 JAM 

JA15 JA38 PR21 



